Characterization and nitrogen-source regulation at the transcriptional level of the gdhA gene of Aspergillus awamori encoding an NADP-dependent glutamate dehydrogenase.
A 28.7-kb DNA region containing the gdhA gene of Aspergillus awamori was cloned from a genomic DNA library. A fragment of 2570 nucleotides was sequenced that contained ORF1, of 1380 bp, encoding a protein of 460 amino acids (Mr 49.4 kDa). The encoded protein showed high similarity to the NADP-dependent glutamate dehydrogenases of different organisms. The cloned gene was functional since it complemented two different Aspergillus nidulans gdhA mutants, restoring high levels of NADP-dependent glutamate dehydrogenase to the transformants. The A. awamori gdhA gene was located by pulsed-field gel electrophoresis in a 5.5-Mb band (corresponding to a doublet of chromosomes II and III), and was transcribed as a monocistronic transcript of 1.7 kb. Transcript levels of the gdhA gene were very high during the rapid growth phase and decreased drastically after 48 h of cultivation. Very high expression levels of the gdhA gene were observed in media with ammonium or asparagine as the nitrogen source, whereas glutamic acid repressed transcription of the gdhA gene. These results indicate that expression of the gdhA gene is subject to a strong nitrogen regulation at the transcriptional level.